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twenty-eight, inclusive, on t h e  lst, 2d, 3d, 9th, 16th, 24th, 
26th, 27th, 28th, and 30th; in from nineteen to twenty-four, 
inclusive, on the 7th, Sth, l G t h ,  18tl1, 22d, and 25th; and i n  
from thirteen to seventeen, inclusive, 011 the 4th, 5th, Gth, and 
31st. There were no dates for which thunder-storms were re- 
ported in less than thirteen states and territories. 

Thunder-storms were reported on the pwatest number of 
dates, thirty-one, in Florida; ou twenty-nlne in Arizona; on 
twenty-eight in Dakota; on twenty-seven in Alabama; on 
twenty-five in Iowa, Kansas, Louisiana, New Pork, aud Texas ; 
on twenty-four in Mississippi, NebraHka, Ohlo, and Tennessee ; 
on twenty-three in Georgia and Minnesota; on twenty-two in 

Illinois, Michigan, and South Caroliua; on twenty-one in I n -  
diana, and Missouri ; on fi.01~ fifteen to tweutg, inclusive, in 
Arkansas, Colorado, India11 Territory, Kentucky, Maryland, 
Montana, New Jersey, NOfttl Carolina, Pennsylvania, Vir- 
ginia, and Wisconsin; on froin ten to fourteen, iiiclnsive, in 
Massachusetts, New Mexico, Ut?h, Vermont, West Virginia, 
and Wyoming; on from fire t.0 nlne, inclusive, in Connecticut, 
Maine, Nevada, New Ha?ilpShw and Oregon, and on from one 
to four, inclusive, in Callfornla, Ilelaware, District of Colurn- 
bin, Idaho, Rliode Island, apd Washington Territory. There 
were no states or territories which thunder-storms Tore not 
reported for one or more dates. 

- - 
MISCELLANEOUS PHENOMENA. 

FOREST FIRES. 
Albina, Multiiomah Co., Oregon, 17th : dangerous forest 

fires have been burning for the last week i n  this county and 
in the southern part of Wasliington Territory. The fires hare  
caused losses which will aggregate $750,000. Showers of 
sparks and cinders are flying over this place.-~'ost-Expre8s, 
Rochester, N. Y., July 17. 

Fort Assinniboine, Mont., 28th : forest fires are reported in 
the spurs of the Rocky Mountains west of this  place. 

Chico, Butte Co., Cal., 29tli: forest fires are raging on the 
Humboldt Road, eighteeu miles from this place. The fire h a s  
burned over a district four miles in length, and destroyed 
much valuable timber.-Post-Eqres8, Rochester, If. Y., July 29. 

Fort Benton, Mont., 29th: forest fires are raging in the 
mountains and along the bauks of the Mlssouri for many miles 
below here. The Northern Pacific track east of Livingston 
Park  Co., was burned out for H short distance. Several 
mining camps have been deserted, al?d rauchers are plowing 
around their land to prevent the fire from spreading.-Union 
and Advertiser, Rocheuter, N. P., July 29. 

Glenwood Springs, Garfield c o r ,  .(@.,,30th : the forest fire 
which has  been burning in this VlClnltJ for several days past 
covers an area of over ten square miles. The air over the en- 
t i re  western slope is filled with smoke from the burning fires 
i n  tho mountains.-The Palladium, OSZOelIO, N. Y., July 30. 

Sierra City, Gal., 30th : large forest fires are raging i n  this 
section.-The Aforni?q Call, Salt Francisco, Cal., July 31. 

Gunnison, Colo., 30th : for the last two or. three days t h e  
moiintains in this vicinity ha re  been ablaze wlth burniiig tim- 
ber. The fires are supposed to  have started from sparks of 
locomotives.-Oswego, N. Y., Daily Times, July 30. 

Susanville, Lassen Co., Cal., 31st: forest fires have been 
burning for the last two months to the north and west of this 
city, doing considerable damage to  stock raiiges and timber 
land.-Report of T. B. SandW8. 

Boia6 City, Idaho, -31st : extensive foresf fires are reported 
in the mountains about forty-firemlles north Of' this city. The 
5res have taken such proportions that  the governor of the ter- 
ritory haa requested aid from the Interlor Department at 
Washington City in extinguishing them. 

Helena, Mont., 31~t: extensive forest fires have been raging 
i n  this section for the past ten days, destroying what little 
gms was spared by the long and protracted drought. 

Forest fires were also reported as fill om^: Red Bluff, Cal., 
northeast and west of this city, 12th,13tli; San Diego, Cal., 
29th, 30th ; Linkville, Oregon, 2 W ,  28th; Roseburgh, Oregon, 
27th, 31st; Port Angeles, Wash., 19th. 

HALOS. 
Solar halos were most frequel1tly reported in Tennessee, 

where they were noted on thirteen days; in Illinois on eleven 
days; in Iowa, Kansas, Massachusetts, and New Pork on 
from five to nine days, and in Arkansas, Dakota, Georgia, 
Idaho, Indiana, Maryland, Missouri, Nebraska, Nevada. New 
Hampshire, New Jersey, Ohio, Oregon, Pennsylvania, Rhode 

Island, South Carolinn, Texas, Virginia, Wasliington Territory, 
and Wisconsin on from One to five days. I n  states aiid terri- 
tories otlier than those n w ~ e d  no solar halos mere reported. 
They mere reported in the greatest number of states find terri- 
tories, eight, on the 23d; Se\'etl, on the 13th; iu from one 
to six, inclusive, on t h e  1s t~ 5th, Gth, 8th to 12th, inclusive, 
14th to 224  inclusive, and, from the 24th to 31st, inclusire. 

Lunar halos were most frequen tly reported in Louisiana and 
South Carolina, where they Rere noted on seren dates; in 
Alabama, Illinois, Iudiana, Iowa, Kansas, Massachusetts, 
Michigan, Minnesota, IlisSisSi~pi, Nebraska, Nevada, New 
Jersey, New York, Ohio, .PenW'lvania, South Carolina, Ten- 
nesee,  Virginia, Wisconslq, and Wyoming on from 0110 to fire 
dates. In  states a d  territories other tliau those named no 
lunar halos were reported: They were reported in the greatest 
number of states and territories, nine, on the Sth, and i n  from 
one to five, inclusive, 011 from the 1st to 7tl1, inclusive, 9th to 
15th, inclusive, 18th, 22& 23d, 27th to 31st, inclusire. For 
dates otlier than those mined 110 lunar halos were reported. 

METEORS. 
The distributiou of meteors by dates mas as follows: lst, 

Kalainazoo, Mich. 3d, TeViSton, Ariz. ; New Orlea~ls, La. 
5th, Louisville, Ill. 7th, yellow Springs, Ohio. 9th, Chat- 
tanooga, Teuu. loth, Vllarlesto11, s. C. lltli ,  Springfield, 
Ill.; Yellow Springs, Ohlo. 12th, Springfield, Ill. 13tli, Wa- 
rerly, Ohio. 14tl1, New Orleans, La. ; Dudley Mass. lBtli, 
Whipple Barracks (ProScott), Ariz. ; Kissimee, h a .  ; Charles- 
ton, Ill.;  Dudley, MASS.; B ~ ~ ' e r l y ,  N. J. lGtli, Wheatland, 
Cal. ; Crowley, La. ; Sault de Ste Marie, Mich. ; Lewer's It;iucli, 
Ner. ; Riddleton, Tenrl. 17t11, Tenafly, N. J.; Cedar Springs, 
S. C. 18th, Chicago, Ill.;  Concordia, KHUS.; Amherst, Mass.; 
Wedgewood, N. P. 20t11, Thoruville, Micli.; Rolling Green, 
Minn. ; Nashua, N. E. ; Wilnlington, N. C. 2184 Wedgemood, 
N. Y. 2 2 4  Brownsrille, Tex. 23d, Sault de Ste Marie, Mich.; 
Nashville, Tenn. 24th, Keeler, Cal. 25tl1, Villa City, Fls. 
26th, Berkeley, Cal.; Kissimee, Fla. ; Tliornville, Mich. 27th, 
Whipple Barracks, Arb.; Little Rock, Ark. 28th and 29th, 
Mesquite, Tex. 30th, Kissimee, Fla. 31st, Villa City, Fla. ; 
Charleston, Ill. ; Riddleton, Tenn. 

Charleston, 5. C. : a large meteor was observed in the north- 
western sky at 8.30 P. m.7 10th. It m a s  shooting clown to- 
wards the horizon, with considerable rapidity, and burst when 
in about altitude 20°. H1%0 flakes of what appeared to be 
molten fire flew in differellt directions, and disappeared.-!Z'he 
Daily Sun, Oharleston, 8. O., July 11. 

Springfield, Ill. : a very brilliant meteor was observed in the 
northern sky shortly after 11 P. m., 11th. As  the meteor fell 
i t  resembled a largo sky rocket descending to the ea,rth, aud 
while visible i t  changed colors several times. 

Wheatland, Yuba CO., Calm : a brilliant meteor was observed 
at 9.lG p. m., 16th. It consisted of it large pear-shaped ball 
of white light, folloffed ClqselY by a smaller red one, falling 
slowly in a southeasterly direction a t  an angle of 450. Imme- 
diately before disappearing the meteor burst like a rocket.- 
Report of Mr.  William Lumbard. 
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FORECAST FOR 24 HOURS IN ADVANCE. 
[Verifications made by Assisttint Professor C. I?. Marvin, assisted by Mr. H. 

E. Willinrns, chief clerk of the Forecast Division.] 
The forecasts for districts east of the Rocky Mountains for 

July, 1889, were mado by 1st Lieutenant Richard E. Thom1)- 
son, 6th Infiiutry, Signal ORcor and Assistant, and those for 

by 2d Liouteuant J. E. Maxfield, Sigrial Corps. 
the Pacific coast districts were made at Ban Francisco, Cal., 

- Percentages of forecusts verified, July, 1880. 

Stntos. Stntos. 

Mnino. .............................. 
New Hampshire. ................... 72.8 ~ Wostern Xow York.:.. it:; 
Vermont ............................ 73.0 I Elrstern ponnsylvnnin .............. 76.5 
Mmanchuaotte ..................... 77.7 I Wostern Ponnvylvniiin ............. 84. I 
Rhode Islnnd ....................... 
Conneetfcut ........................ 77.0 I Uclnvnro $1; 

75.9 I. Enstern S o w  York .................. ............. 
79.9 I piow Jorsoy.. ....................... ........................... 

_ _  

Concordia, Hans., 18th : a bright meteor was observed pass- 
ing from east to west a t  10.15 p. in., leaviug a streamer of 
pale white light 6 0 O  long in its makc. 

Wilmingtou, N. C. : a brilliant meteor f l ~ h e i l  across tlie sky 
from north to soiith a t  11 1). m., 20th. The meteor left a 
silvery trail of light, like that of a sky-rocket, and when near 
the earth i t  burst into fragments arid disappeared from view. 

Nashville, Tenn. : a brilliant meteor was observed at 9.15 
p. m., 23d, about Zo southeast of the zenith, and disappeared 
when about loo above the southeastern horizon. 

Whipple Barracks, Ariz. : R brilliant meteor was observed 
at 11 p. m.,27th, in azimuth looo and altitude 7 5 O ;  i t  travelled 
about 25O in a westerly directiou and disappeared. 

Little Rock, Ark. : a number of meteors were observed dur- 
ing the evening of the 27tl1, one of whlcli was very bright, 
and was seen a t  9.18 p. m., moving slowly from south to north, 
and having a bright orange-colored trail. 

Charleston, Coles Co., Ill., 31st: a moteor was observed in 
the north, in altitude about 20°, at 8.40 1). m.; i t  shot across 
tlie sky iu a southwtrd direction, leaving a long white trail of 
light in its path. The meteor disappeared when about the 
same altitude in the south.-Report of Jvr. J. B .  Daxey. 

MIRAQE. 
Mirage were observed s t  Leech Farm, Dak., 30th, and at 

Traverse City, Mich., 31st. 
SAND STORXS. 

San Oarlos, Ariz.: a severe sand storm occurred between 
7.26 a. m. and 11.30 :L. in., 3d. The sand and dust were so  
thick as to obstruct the view, objects six feet distant were not 
discernible, and the furniture in closed houses was covered by 
a layer of sand and dust one-cigbth inch iu depth. Sand storms 
have also been reported a t  Fort McDowell, Ariz., l l t h ,  and at 
Wilcox, Ariz., Gth, 12tl1, 28th) 2Ytli. 

Winnemucca, Humboldt Co., Nev., 19th : reliable state- 
ments show that, iu consequeuce of the prolonged drought, 
wheat sown last December yet remains iu the ground plump 
and hard as when harrowed in. The ground was thou dry, no 
rain having fallen for months, aud i t  never has beeu moist 
enough since to sprout the grain. There are hundrods of 
acres sown to wheat aud several acres sown to alfa,lfit, on the 
meadows, not one grain of which has sprouted, and the seed 
is apparently a8 sound as wlieu i t  was s O ~ U .  30th : distress- 
ing ,accounts of loss of cattle from the scarcity of water a10ug 
the Humboldt River continue to roach here. Proni Humboldt 
House, this coiinty, west, the water holes in tho Humboldt 
River bed are said to be liued with the decomposed carcasses 
of dead animals. The water in the sloUglls and holes is irn- 
pregnated with alkali, and when cattle, almost dying with 
thirst, reach there from the pl:iins, they drink onough of poison- 

DROUGHT. 

Percentages of forecasts verijied, July, 1889-Continued. 

Stntos. 

........................... ................... ............... .................... ............................ .......................... E:: 
hfnrylnnd ?4.0 
Uistriot of Colunibin 61.7 
Virginin 

Georgin ............................ ............................. 3.4 
Enfltcrn Floridn &.a 
Western Floridu ................... .......................... 84.4 
Alnbnnin % 7 Mississippi.. ....................... ............................. 85. a 
Louisiiinn ........................... 8q.o ; Southcrn Cnlifornin. ............... 93.7 

Northorn Cnliforninb. 90.0 Toxns..  ............................. 
prlrnnsns ........................... 2 I O r o g p . .  ........................... 67.7 
reni ieswe. .  ........................ 82. I ~VIIS ington Territory*. ............ 87.8 
Kcntucky 
o l i i o .  ............................... 2:; ~ ~ d m e n b :  ~ ‘ n t h c r  ............... 83.8 
West Virginin ...................... 85.0 Temperirt.uro!. ........ 72.8 
Indlnnn ............................. 79.7 Monthly porcontngo of weathor nnd 
Illinois 61.4 telnperuture conibined t... 79.4 

Stntes. 

! ~ , ~ ~ ~ : ~ ~ ~ ~ ~ :  ...................... .......................... g8.9 ................................ 
.................... 

............................ ............................ 
.............. 

.......................... 

............................. ....... 

ous water to kill tbem. A similar condition prevails 011 the 
Little Humbo1dt.-The Silver State, Wianc?nucca, Nev., July 
19th and 30th. 

Fresno, Cal., 31st: King’s River, from where all the canals 
for irrigation in this section lend, is lower than i t  has been for 
seven years, and several of the large canals are closed. The 
water in this sectiou is scarce. 

Salt Lake City, Utah, 31st: tho drought, which has pre- 
vailed during the entire month. continues. All vegetation in 
this section i s  withered, and the water is scarcely sufficient for 
household purposes. 

Helena, Mont., 31st: the drought, which was already felt 
on the 30th of June last, has continued throughout this month, 
the amount of rainfall during the mouth being too small to be 
of any benefit. Tho crops in this section are coinpletely 
ruined, some of them cannot oven be cut for fodder, and the 
grass 011 the rauges has dried and blown away. 

SUN SPOTS. 

Mr. John W. James, Riley, McHenry Co., Ill.: noiie seeu 
until the 12th, when tho large spot reappcared j on moridiau 
18tli, a d  disappeared by the solar rotation lato on the 24th. 
From tho 15th to tho 21st two groiips, very changeable, daily, 
of small spots mere seeii. 2Gth, small spots formed near the 
west edge; gone on t h e  28th. Still another now and chaugeable 
group formed near the east edge on tlie 30th arid 31st, passing 
tho sun’s meridian August 2d. Mr. C. E. Buzzell, Loaf Itiver, 
Ogle Co., Ill.: 13th, large spot appeared on the east limb by 
solar rotation, disappeariug by solar rotation on the 24th. A 
new outbreak occurred jus t  north of this spot while near the 
meridian on tho l&h, subsiding on the 22~1; this spot is a 
second period of tho June 16th disturbance. 14th, sniell group 
newly formed uoar the meridiau, disappearing 011 the 16th. 
28t11, a group of variable spots formed two days west of the 
meridian, disappearing in facula on the 30th. 39t11, a vnriiible 
group observed, two d:iys in, 011 w s t  limb, increasing 011 the 
31st. Nr. M. A. Veeder, Lyons, Wayne Co., N. Y.: lst, an 
oxtended group of 1’;tcuIm was appeuriug by rotation, and coli- 
tinucd activo throughout its entire tr;tnsit, being seen at tlie 
western limb on the 9th itud 10th. This group retunled also 
by rotation on the 2Gtl1, the small spots Ii:tving formed meail- 
while. 0 1 1  tlie 7th a group of faciilm apponred by rotation, and 
continued activo throughout its entire transit, spots formiug 
in coniioction with i t  when uear the moridi:in on the 15th, and 
disappearing by rotation ou the 20th. On the 10tl1, l l t l i ,  and 
l2th, an extonded group of facula with a very large spot, seen 
also in June, came iuto view and persisted throughout the 
entire trnusit. On the 15th, f;wiila appeared by rotation, and 
persisted, bocomiog the seat of a group of small spots when 
near tho western limb on the 2Gt11, disappearing by rotatiou 
on the 28th. 


